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3, 



TMs report is ihe inlernational preliminary cxamanalion rc^ott» established by this International Preliminary Examining Authority 
under Article 35 and tr<insmittcd to the applicani according to Article 36. 

Thi s REPORT consi sts of a total of 8 



sheets, including tliis cover sheet. 



T>Bs report is also accompanied by ANNEXES, comprising; 
a. I J 



(se?U to the appUcatit and to the Inlerimlional Bureau) a total of 



sheets, as follows; 



□ 
□ 



sheds of the description, claims and/or drawings wMch have been amended and are the basis for this report and/or 
sheets containing rectifications authorised by this Authority (see Rule 70.16 and Section 6D7 of the Administrative 
Instrtictions) . 

sheets which supersede earlier sheets, but which this Authcffity considers contain an amendment that goes beyond 
the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the Supplemental 
Box. 



□ 



(sem to the IfUenialiotial Buieau only) a total of (indicate type and number of electronic can!er(s)) 



„^ * containing a sequence listing and/or tables 

related thereto, in comput*^ readable form only, as indicated in the Svipplen*»ntat Box Relating to Sequence Listing (see 
Section 802 of the Administrative Instructions). 



This I'eport contains indications relating to the following items: 

Basis of the report 
Priority 

Non-eslablishment of opinion with re^d to novelty, im'entive step and industrial appHcability 
Lack of uni ty of i nve nt t o n 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations ^uppoiling such statement 

Certain documents cited 

Ceiiain defects in the international application 

Certain obsei'vations on the international application 
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Bo^ No. I 



H ft sis oi' the report 



With legavd to th& language, tH$ report is b^sed on the inter^tatiottAl applio^on in the language in which it was filed. uiile$$ otherwise 
indicaied under This item. 

j I This report is based on iranslations from the original language into (he foJlowing language - 

' — ^ wl«ch is the laognagie of a translation furnished for the- purposes of: 

I I tnfernational search (Rule 12.3 and 23. 

□ publication of the international application (Rule 12.4) 

□ international prclimincory cxaminalion (Rule 55,2 and/or 55.3) 

With regard to the demeiUs of the international application, this report is based on (replacement sheets ^vhich have been furnished lo the 
receiving Office in response to att mviiation utuft^r Article 14 are referred to in this report as '"originally filed" and are not annexed to 
ihis report): 



the international application as originally filed/fuarnished 
the description: 

pages 1-126 

pages* 

pages'*' 

the claims: 

nos. 1"71 

nos.* 

nos,* 

nos.'^' 

the drawings: 

sheets ,^„,,„,„„ ^ ^„„,„„ ^ 

sheets* . 

sheets* 



as originally filed/furnished 



received by this Authority on 
received by tiiis Authority on 



as originally fiied/furnished 



as antended (together with any statement) under Axlicle 19 



received by this Authority on 
received by this Authority on 



as originally filed/'furnished 



received by this Authority on 
received by this Aiathority on 



□ 



a sequence listing and/or any related table(5) - see Supplemental Box Relating to Sequence Listing. 
The amendments have resulted in the cancellation of; 

I 1 the description, pages 

I I the claims, nos. , ^ 

the drawings^ sheets/figs 

the sequence listing (specify): 

any lable(s) related to sequence listing (specify): 



r I Tbds report has been established as if (some of) the amtendments annexed to this r^ort and li^ed below had not been madc» since 
they have been considered to go beyond the disclosure as filcdi as indicated in the Supplemes^ai Box (Rule 70.2(c»- 

□ the description, pages „,, , ^ j 

I i the ciaimsw nos. 

the drawings, sheets/figs 

the sequence listing (specify}: 

□ any table(s) reHated to sequence listing (specify): 

^.^lfJS!tT-,^^-r,^^^i^^^?:,„?,^^ ^y^y marked '* superseded, 
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Box Ni>. V Reasoned $£j)it«nte»i u»dcr Articte 35(2) with regard to novdtv^ invenlive step or i»dtistri£il appUcabiiiiy; 

citations and explanations supporlinfe such statenient 

1. Sfatcmcnf 

Novdiy (K> 

inventive step (IS) 



Claims 

Claims 
Claims 



1-71 



1-71 



IndusJEial appJicability (lA) Ciainis 
Claims 



1-71 



YES 
NO 

YES 
NO 

YBS 
NO 



2. Chalions and explanations (Rule 70.7) 

Reference is made to the following documents: 

Dl: WO 02/079395 A (CARGILL INC.) 10 October 2002 
(2002-10-10) 

D2: EP-A-0 725 137 (KIRIN BREWERY) 7 August 1996 
(1996-08-07) 

D3: DE 102 38 980 A (SUNGEISTE GMBH & CO KGAA) 4 March 
2004 (2004-03-04) 

D4: DE 102 53 112 A (SUNGENE GMBH & CO KGAA) 3 June 
2004 (2004-06-03) 

D5: DE 102 58 971 A (SUNGEISIE GMBH & CO KGAA) 1 July 
2004 (2004-07-01) 

D7: Ronen G. et al . : 'An alternative pathway to beta- 
carotene formation in plant chromoplasts 
discovered by map-based cloning of Beta and old- 
gold color mutations in tomato'' , Proceedings of 
the National Academy of Sciences, USA; September 
26, 2000 {26~09"2000) , 



Claimed priorities 



The present application claims priorities of seven 
international applications. These international 
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Internationa] appttcafion No. 

PCT/EP2004/008623 



Box No. V Kcasoneci statement under A rticle 35(2) with regard to iK>veUy, InviaUlve step or indastrial appHcabUUy; 
cHatioiig a»d ex i»u pportirtft mch statem evtt 

applications in turn likewise claim different 
(national) priorities- Article 4 of the Paris 
Convention for the Protection of Industrial . 
Property and PCT Article 8 state that a priority 
right for a particular subject matter can be 
claimed for a single period of 12 months. 
In the case of the present application this means 
that the subject matter of older, national 
priorities no longer enjoys the (further) priority 
of the more recent seven international 
applications claimed for the present application; 
in other words^ the seven international priorities 
claimed for the present application are taken into 
consideration only insofar as they do not relate 
to the subject matter of the different national 
priorities • It follows further that the 
overlapping content of the different national 
priorities, insofar as it was published prior to 
the international filing date 31 July 2004, is 
considered the prior art with regard to the 
present application , 



2. Novelty and inventive step (PCT Article 33(2) and 
(3)) 



2,1 The present application concerns transgenic 

organisms which overexpress ketolase and a defined 
beta-cyclase, possibly in combination with a 
hydroxylase and further enzymes of the carotenoid 
pathway, in order to produce ketocarotenoids . 
Methods of production and the use of the 
transgenic organisms as food or animal feed, and 
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InteKuational application No. 

PCT/EP2004/008623 



Box No, V Rea^otned statement under Article 55(2) with regand to novelty, inventive step or industrial appUcability; 

citations and explanations supporting such statement 

the production thereof^ are likewise claimed* 



2*2 Document Dl discloses methods for the production 
of the ketocarotenoids astaxanthin and 
canthaxanthin in plants and microorganisms by the 
overexpression of,r Inter alia, beta-cyclase and 
ketoiase {here: ^^beta-carotene C4 oxygenase"), 
possibly in combination with hydroxylase (page 22, 
line 22, to page 23, line 10) . Moreover, the use 
of these plants or microorganisms as food or 
animal feed and the production thereof are 
likewise mentioned (page 1, lines 20-27; page 25/ 
line 6, to page 26, line 30) , 



2.3 Document D2 relates to a method for the production 
of ketocarotenoids, wherein a ketoiase activity 

(here: "bkt'') , together with further enzymes of 
the carotenoid pathway, such as, for example, 
beta-"Cyclase ("crtY") and possibly hydroxylase 

C'crtZ^') is overexpressed in microorganisms (page 
6, line 34, to page 1 , line 39) . 

2.4 Documents D3 to D6 disclose how particular 
ketocarotenoids can be produced in plants, or 
organisms, by the expression of plant ketolases in 
combination with plant beta-cyclases and possibly 
hydroxylases. The use of the transgenic organisms 
as food or animal feed and the production thereof 
are likewise claimed (citations: see the 
international search report) . 
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Box No. V Reasoned statement under Article ?S(2) with rej^ard lo novelty^ inventive step or industrial applicability; 

citations an^^^ sapporlii^^ such statement 

2.5 The subject matter of claims 1-71 is novel with 
respect to the cited prior art and therefore 
satisfies the requirements of PCX Article 33 {2>, 



2.6 Unlike documents Dl to D6r the present application 
claims the expression of a defined beta-cyclase 
(SEQ ID NO:l;^SEQ ID NO: 2) whose sequence is 
already known from document D7 but whose specific 
use in a method for the production of 
ketocarotenoidSr as mentioned in documents Dl to 
D6, was not disclosed. Consequently, the subject 
matter of the present claims 1-71 is novel, but 
cannot be considered inventive since it is known 
from each one of documents Dl to D6 that in 
general beta-cyclase activity in combination with 
ketolase activity (and possibly hydroxylase 
activity) is used for the production of 
ketocarotenoids • The use of the specific beta- 
cyclase defined in SEQ ID NO:l and SEQ ID NO: 2 for 
the production of ketocarotenoids therefore 
constitutes a selection of the group of beta- 
cyclases generally known from documents Dl to D6 
for their use in the production of 

ketocarotenoids. However, a selection of this kind 
can be considered inventive only if the specific 
beta-cyclase has unexpected effects or properties 
with respect to the remaining beta-cyclases . 
Effects or properties of this kind are not 
specified in the application and therefore the 
subject matter of claims 1-71 does not involve an 
inventive step within the meaning of PCX Article 
33(3) . 
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International appIicMioo No. 
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Bcoc No. VI 



Cert^n documentj^ cited 



1 . Certai n publi shed doctiments (Rule 70. 10 ) 

Application No. Publication date Filing date 

Patent No. (de^y/month/yiiar) (dixy/monih/year) 



E^iority date (valid claim) 
( da\/mo tiiWyear) 



Non-WFhtcn disclosures (Rule 70.9) 



Kltvd of oon- written disclosure 



Date of non-written disclo5iffire 
(day/rtwttih/year) 



Date of writtm disclosure 
rcfcnsng to aon-writlen diijciosure 
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Supplemental Box RdaUng lo Sequence Listing 



C4)ntinuation of Box No. I, ilmi 2: 

i. With regard to any micleoti<b and/or amino acid sequetsce disclosed in the imernalional appHcaiion and necessary *o the claimed invention, 
this report was e^ablisbed on the basis of: 

A- type of material 

IS! a sequence Hsting 

1—1 table(iS> r«i?la(0d to the sequence listing 

b. formal of material 

rs<i 

Uljsl in written format 

in computer i-eadable form 

c. time of liling/fumishing 

contained in the international applicafion 3i> filed 

filed together with the internationai application in computer readable form 
furnished subse^^uently to this Authority for th^ purposes of search and/or exatnination 
received by this Authority as an amendment''' on 



□ 



2. In addition, in the case that more than one version or copy of a sequence listing and/or lable(s) relating thereto has been filed or 
furnished, the reG|uired statements that the information in the sabsequeni or additionai co[nes is identical to that in the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished 

3. Additional comments: 

The sequence listing in the description^ pages 1-212, as 
originally filed* 



* If item 4 in Box No. I applies, the lisiing and/or tahh(s) related thereto, which form part of the basis of the report, may be marked 
"superseded, " 
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